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MOUNT ASSEMBLY FOR ELECTRONIC 
DEVICES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation, and claims priority ben 
e?t, of co-pending commonly assigned US. patent applica 
tion entitled “IMPROVED MOUNT ASSEMBLY FOR 
ELECTRONIC DEVICES,” Ser. No. 11/181,261, ?led Jul. 
14, 2005, Which is herein incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to the ?eld of mounting 

assemblies for electronic devices. More particularly, the 
invention relates to a mounting assembly With a ball and 
socket joint, Wherein the ball and socket are easily separable 
for quick installation and removal of an electronic device. 
Receipt 

2. Description of the Prior Art 
The use of electronic devices in vehicles has increased in 

recent years. For example, it is increasingly more common to 
see electronic devices such as global positioning satellite 
(GPS) devices, portable telephones, radios and personal digi 
tal assistants (PDAs) mounted Within vehicles either perma 
nently or, in the case of portable electronics, removably. 
Many of these devices have displays Which visibly commu 
nicate information to one or more users. Thus, it is advanta 
geous to be able to adjust a position and angle of such devices 
to provide maximum vieWing capability to the user or users. 
Portable devices are further advantageous in that they can be 
taken from the vehicle and used outside of the vehicle. 
Due to the Wide variety of electronic devices that can be 

mounted Within a vehicle, many different types of mounting 
apparatuses exist that can secure an electronic device to the 

dashboard, Windshield, ?oor, or other support surface in a 
vehicle such that a user may adjust a position of the device. 
One type of mounting apparatus used With portable electronic 
devices includes a base connected to a cradle via a ball and 
socket joint. The base is ?xedly or permanently secured to a 
surface of the vehicle, and the ball and socket joint alloWs the 
cradle to be selectively positioned in any of a broad range of 
positions relative to the base. The cradle receives an elec 
tronic device and retains the electronic device With screWs or 
similar fastening devices, alloWing a user to selectively adjust 
a position or orientation of the electronic device. 

While this type of prior art mounting apparatus is operable 
to mount a portable electronic device to a vehicle so that the 
device can be repositioned, it suffers from certain limitations. 
The cradles of prior mount apparatuses increase the siZe, 
Weight, and cost of the apparatus, for example, and require a 
user to loosen or tighten the screWs or other fasteners each 
time the electronic devices are mounted to or removed from 
the cradles, and loosen and subsequently tighten the screWs 
each time it is desired to re-position the electronic devices. 

Accordingly, there is a need for an improved vehicle 
mounting apparatus for a portable electronic device that does 
not suffer from the problems and limitations of the prior art. 

SUMMARY OF THE INVENTION 

The present invention solves the above-described prob 
lems and provides a distinct advance in the art of vehicle 
mounting assemblies for electronic devices. More particu 
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2 
larly, the present invention involves a mounting assembly 
With a separable ball and socket joint that eliminates the need 
for a cradle interposed betWeen a mount and an electronic 
device. 

According to a ?rst embodiment, the invention comprises a 
mount that may be secured to a surface of a vehicle, a mount 
ing ball projecting from the mount, and a housing for encas 
ing an electronic device. The housing includes a socket 
assembly for receiving and frictionally engaging the ball to 
retain the housing in a ?xed position relative to the mount. 

According to a second embodiment of the invention, the 
socket assembly comprises an ori?ce formed in the back of 
the housing, a seat positioned in the ori?ce for matingly 
receiving the ball, and a spring element partially surrounding 
the seat. The seat includes a concave portion and ?exible, 
interconnected arms extending from the concave portion for 
contacting an outer surface of the ball and frictionally resist 
ing rotation of the ball relative to the ori?ce. The spring 
element substantially encircles the ?exible arms to alloW the 
?exible arms to ?ex outWard When receiving the ball and to 
then contract inWardly to ?rmly hold the ball When the ball is 
seated fully in the seat. 
A third embodiment of the invention involves an assembly 

for removably mounting an electronic device to a vehicle. The 
assembly comprises a suction-cup mount removably attach 
able to a surface of the vehicle, a mounting ball projecting 
from the mount, an electronic device With a housing for 
encasing the electronic device, and a socket assembly inte 
grally formed in the housing. The socket assembly includes 
an ori?ce formed in the back of the housing, a seat positioned 
in the ori?ce for matingly receiving the ball, and a spring 
element partially surrounding the seat. The seat further 
includes a concave center portion and a plurality of ?exible, 
interconnected arms extending from the concave portion. The 
arms form a cage smaller in diameter than the ball When the 
arms are in a relaxed state and are curved to substantially 
conform to the outer surface of the ball and to engage a 
hemisphere of the ball distal the concave center portion to 
retain the ball in the seat. The spring element includes a metal 
spring ring substantially encircling the arms, Wherein the 
spring ring alloWs the arms to ?ex outWard When receiving 
and releasing the ball, and to contract inWardly to contact the 
ball When the ball is seated fully in the seat. 

These and other important aspects of the present invention 
are described more fully in the detailed description beloW. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

A preferred embodiment of the present invention is 
described in detail beloW With reference to the attached draW 
ing ?gures, Wherein: 

FIG. 1 is a perspective vieW of a mounting assembly for a 
portable electronic device constructed according to a pre 
ferred embodiment of the invention; 

FIG. 2 is an exploded rear perspective vieW of the mounting 
assembly of FIG. 1, illustrating a ball and socket joint that 
separably secures an electronic device to a mount; 

FIG. 3 is a side elevation vieW of the mounting assembly of 
FIG. 1, Wherein the ball is illustrated separated from the 
socket; 

FIG. 4 is a fragmentary vieW of the ball and socket of the 
mounting assembly of FIG. 1, Wherein the ball is snapped into 
the socket; 

FIG. 5 is a fragmentary vieW of the ball and socket of the 
mounting assembly of FIG. 1 taken along line 5-5 of FIG. 2, 
Wherein the ball is snapped into the socket; and 
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FIG. 6 is a fragmentary vieW of the ball and socket of the 
mounting assembly of FIG. 1, Wherein a plurality of plastic 
arms of the socket are ?exed outward to alloW the ball to pass 
into the socket. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring initially to FIGS. 1 and 2, an exemplary mount 
ing assembly for electronic devices employing the principles 
of the present invention is shoWn and designated generally by 
the reference numeral 10. The mounting assembly 10 com 
prises a mount 12 including a base 14 and a mounting ball 16; 
and a housing 18 for a portable electronic device 20, Wherein 
the housing 18 presents a socket assembly 22 for receiving the 
ball 16. 

The mount 12 removably secures to a surface of a vehicle 
(see FIG. 3), such as a Windshield of the vehicle, and supports 
the electronic device 20 in vieW of a user, such as a vehicle 
driver or passenger. The mount 12 includes a rigid circular 
base 14 that is generally convex so as to curve aWay from the 
vehicle surface. A ?exible sheet 24 is positioned betWeen the 
base 14 and the vehicle surface for engaging the vehicle 
surface With a vacuum grip, Wherein an air-tight seal is cre 
ated betWeen the ?exible sheet 24 and the vehicle surface. The 
mount 12 can also be replaced With a mount that is more 
permanently applied to the Windshield or other surface With 
adhesives, a mount With a Weighted base that rests on a 
vehicle dashboard, or any other type of mounting device. 
A lever 26 is positioned generally in a center of the base 14 

and connects to a center of the ?exible sheet 24 through the 
base 14 and enables the user to actuate the ?exible sheet 24 to 
create the vacuum gripping function. A tab 28 of the ?exible 
sheet 24 extends beyond a rim of the base 14 and enables a 
user to release the mount 12 by breaking the air-tight seal 
betWeen the ?exible sheet 24 and the vehicle surface. The 
vacuum grip or “suction cup” function of the mount 12 is 
substantially conventional in nature and therefore Will not be 
described in greater detail here. 

Referring also to FIG. 3, the ball 16 is connected to the base 
14 via a neck 30 projecting from the base 14. The neck 30 is 
eccentrically located on the base 14 and projects substantially 
normally therefrom, but projects slightly aWay from a center 
of the base 14. The ball 16 is connected to the neck 30 such 
that a center of the ball 16 is proximate a line extending 
normally from an edge of the base 14 and is spaced approxi 
mately one and one-quarter inches from the base 14. The ball 
16 is substantially rigid to prevent deformation thereof and 
presents an outer surface that introduces su?icient friction 
betWeen the ball 16 and the socket assembly 22 to resist 
movement of the electronic device 20 relative to the mount 
12. The ball 16 is thus constructed of plastic or another sturdy 
material that presents a rough surface, or is coated to present 
a rough or soft surface With the friction characteristics 
described above. 

The electronic device 20 may be any portable electronic 
device to be removably mounted in a vehicle. The illustrated 
device 20 is a model i3 STREETPILOTTM GPS-based navi 
gational device manufactured by GARMINTM. The housing 
18 of the electronic device 20 encases the electronic device 20 
and is substantially conventional, except that the housing 18 
presents a socket assembly 22 for removably connecting 
directly to the ball 16 of the mount 12, Wherein the socket 
assembly 22 frictionally engages the ball 16 to retain the 
housing 18 in a ?xed position relative to the mount 12. The 
socket assembly 22 generally comprises an ori?ce 32 formed 
in the back of the housing 18, a seat 34 positioned in the 
ori?ce 32 for matingly receiving the ball 16, and a spring 
element 36 partially surrounding the seat 34. 
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4 
The seat includes a concave center portion 38 and a plural 

ity of ?exible, interconnected arms. In one embodiment, four 
arms 40,42,44 (only three of Which are visible in the draWing 
?gures) are spaced at 90E intervals and extend from the 
concave center portion. HoWever, any number of arms may be 
provided Without departing from the scope of the present 
invention. The concave center portion 38 presents a continu 
ous, boWl-shaped surface concave to the ori?ce 32 such that 
the center portion 38 matingly receives the ball 16. The center 
portion 38 is constructed of plastic or other material present 
ing a surface that introduces friction betWeen the center por 
tion 38 and the ball 16 to resist movement of the ball 16 
relative to the ori?ce 32. Furthermore, the center portion 38 is 
in a ?xed position relative to the housing 18 and is substan 
tially rigid so as not to yield to pressure exerted by the ball 16. 

The arms 40,42,44 are connected to and extend from a 
periphery of the center portion 38 and are curved to form a 
circular cage, Wherein the center portion 38 and the arms 
40,42,44 together de?ne a generally spherical cavity for 
receiving and retaining the ball 16. The ball 16 and seat 34 are 
constructed such that the ball 16 snaps into and out of the 
spherical cavity de?ned by the seat 34. When the arms 40,42, 
44 are in a relaxed or un?exed state, the inside of the cage 
formed by the arms 40,42,44 is slightly smaller in diameter 
than an external surface of the ball 1 6, such that When the ball 
16 is inserted into the cage the arms 40,42,44 engage and 
press against the ball 16. In this manner, the arms 40,42,44 
frictionally resist rotation of the ball 16 Within the socket 
assembly 22 and require a user to manually push the elec 
tronic device 20 from a ?rst position to a second position 
relative to the mount 12. FIG. 4B5 illustrated the arms 40,42, 
44 engaging the ball 16 When the ball 16 is seated in the socket 
assembly 22. 
The arms 40,42,44 curve around the ball 16 from the 

periphery of the center portion 38 to a point that is on a 
hemisphere of the ball 16 opposite the center portion 38 to 
retain the ball 16 in the seat 32. In other Words, the arms 
40,42,44 “reach around” the ball 16 from the center portion 
38 such that the opening of the cage is smaller than the 
diameter of the ball 16. This alloWs the ball 16 to be snapped 
into the socket assembly 22 by forcing the ball 16 into the 
socket assembly 22 and toWard the center portion 38 of the 
seat 32, Wherein the arms 40,42,44 ?ex outWardly to alloW a 
girth of the ball 16 to pass through the opening of the cage and 
then contract inWard When the ball 16 is fully seated in the 
socket assembly 22. LikeWise, the arms 40,42,44 release the 
ball 16 by ?exing outWard When the ball 16 is forced aWay 
from the center portion 38 of the seat 34 and out of the socket 
assembly 22. FIG. 6 illustrates the arms 40,42,44 ?exing 
outWard to accommodate passage of the ball 16. 

The spring element 36 partially encircles the arms 40,42,44 
and is operable to bias the arms 40,42,44 inWardly to contact 
the ball 16 When the ball 16 is in the socket assembly 22, While 
alloWing the arms 40,42,44 to ?ex outWardly to receive and 
release the ball 16. The illustrated spring element 36 is a metal 
spring ring that substantially encircles the arms 40,42,44, and 
is approximately one-quarter to one- half of an inch Wide, 
approximately three-quarters of an inch in diameter, and pre 
sents a gap 46 of approximately one-eighth to one-quarter 
inch betWeen ends thereof. The gap 46 alloWs the spring ring 
to ?ex. When the ball 16 is not in the socket assembly 22, the 
spring element 36 is relaxed and applies little or no biasing 
pressure on the arms 40,42,44. When the ball 16 is forced into 
the socket assembly 22, the arms 40,42,44 ?ex outWardly, as 
discussed above, and engage the spring element 36, causing 
the spring element 36 to also ?ex outWardly Wherein the gap 
46 Widens. When the ball 16 is snapped into the seated posi 
tion the spring element 36 biases the arms 40,42,44 inWardly 
against the ball 16. 
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Thus, the arms 40,42,44 and the spring element 36 coop 
erate to frictionally resist rotation of the ball 16 Within the 
socket assembly 22 and to retain the ball 16 in the socket 
assembly 22. The cooperation betWeen the arms 40,42,44 and 
spring element 36 presents a distinct advance in the art 
because, among other things, the combination is more effec 
tive in retaining the ball 1 6 Within the socket assembly 22 than 
either component Would be individually. The arms 40,42,44 
alone, for example, typically Would not provide as strong a 
spring force as the combination of the arms 40,42,44 and the 
spring element 36, and may permanently bend outWard or 
even break after repeated use. Furthermore, the spring ele 
ment 36 acting alone Would provide less contact area With the 
ball 16, and metal Would provide less friction against the ball 
16 to resist rotation of the ball 16 Within the socket assembly 
22. 

In use, the mount 12 is installed in a vehicle by selecting a 
suitably smooth and ?at surface. Such a surface may be on a 
Windshield, other WindoW, or dashboard. Alternatively, a spe 
cially made material may be attached to a surface of the 
vehicle to provide a superior mounting surface for the suction 
cup mount. The mount 12 is pressed onto the surface and the 
lever 26 is ?ipped doWnWard to secure the mount 12 to the 
surface via the vacuum grip function. Once the mount 12 is 
secured to the surface, the electronic device 20 may be easily 
snapped onto and off of the mount 12. 

To secure the electronic device 20 to the mount 12, the user 
simply places the ori?ce 32 of the socket assembly 22 over the 
ball 16 and pushes the socket assembly 22 onto the ball 16. 
The electronic device 20 may then be repositioned as the user 
desires and the arms 40,42,44 Will cause the electronic device 
20 to remain in its current position. To remove the electronic 
device 20 from the mount 12, the electronic device 20 is 
rotated to an extreme angle relative to the mount 12, such as 
to the user:s left or right, and then pushed beyond the angle to 
cause the socket assembly 22 to snap off of the ball 16. 
Alternatively, the electronic device 20 can be pulled straight 
out to cause the socket assembly to snap off the ball, but this 
requires more pulling force. The mount 12 is removed from 
the vehicle:s surface by lifting the lever 26 aWay from the 
base 14 of the mount 12 to release the suction cup and the tab 
is pulled aWay from the vehicle surface. 

Although the invention has been described With reference 
to a particular embodiment illustrated in the attached draW 
ings, it is noted that equivalents may be employed and sub 
stitutions made herein Without departing from the scope of 
the invention as recited in the claims. It Will be appreciated, 
for example, that the metal spring ring 40 may be replaced 
With a similar element capable of biasing the arms 40,42,44 
against the ball 16 including, for example, a plastic spring 
ring or a rubber or elastomer ring that entirely encircles the 
arms 40,42,44. Furthermore, the arms 40,42,44 need not be 
plastic buy may be constructed of any ?exible, friction- pro 
ducing material and may be connected to an element of the 
housing 18 other than the center portion 38. Further yet, it Will 
be appreciated that use of the ball and socket assembly dis 
closed herein is not restricted to portable electronic devices, 
but may also be used to removably retain other devices, such 
as, for example, mirrors. 

Having thus described the preferred embodiment of the 
invention, What is claimed as neW and desired to be protected 
by Letters Patent includes the folloWing: 

1. An electronic device comprising: 
a mount presenting 

a base to be secured to a surface of a vehicle, 

an arm extending from the base, and 
a mounting ball on an end of the arm, distal to the base, 

Wherein the arm is curved such that the ball is offset; 
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6 
a housing for encasing the electronic device; and 
a socket assembly for receiving and frictionally engaging 

the ball to moveably attach the housing to the mount, the 
socket assembly including a seat formed of a friction 
producing material biased against the ball, Wherein suf 
?cient friction exists betWeen the friction-producing 
material and the ball to prevent the housing from moving 
relative to the mount in the absence of user-applied 
force. 

2. The electronic device as set forth in claim 1, Wherein the 
mount is a suction cup mount. 

3. The electronic device as set forth in claim 1, Wherein the 
seat includes a plurality of arms that form a cage substantially 
surrounding the ball. 

4. The electronic device as set forth in claim 3, Wherein the 
seat further includes a concave center portion, Wherein the 
arms extend from a periphery of the center portion. 

5. The electronic device as set forth in claim 4, Wherein the 
arms are formed integrally With the center portion and extend 
from a periphery of the center portion. 

6. The electronic device as set forth in claim 3, Wherein the 
arms are curved to substantially conform to an outer surface 
of the ball and to engage a hemisphere of the ball distal the 
seat to retain the ball in the seat. 

7. The electronic device as set forth in claim 1, Wherein the 
friction-producing material is biased against the ball by a 
spring element. 

8. The electronic device as set forth in claim 7, Wherein the 
spring element includes a circular spring element that par 
tially encircles the friction-producing material. 

9. The electronic device as set forth in claim 8, Wherein the 
circular spring element is a metal spring ring that substan 
tially encircles the friction-producing material. 

10. A ball and socket assembly comprising: 
a mounting ball projecting from a mount removably attach 

able to a surface; 
a seat for matingly receiving the ball, the seat including 

a concave center portion, and 

four or more interconnected arms extending from the 
concave center portion for contacting an outer surface 
of the ball and frictionally resisting rotation of the ball 
relative to the seat; and 

a spring element substantially encircling the arms, Wherein 
the spring element alloWs the arms to ?ex outWard to 
receive the ball and biases the arms inWardly to contact 
the ball When the ball is seated in the concave seat. 

11. The assembly as set forth in claim 10, Wherein the arms 
are formed of ?exible material. 

12. The assembly as set forth in claim 11, Wherein the arms 
form a cage smaller in diameter than the ball When the arms 
are in a relaxed state. 

13. The assembly as set forth in claim 12, Wherein the arms 
are curved to substantially conform to the outer surface of the 
ball and to engage a hemisphere of the ball distal the concave 
center portion to retain the ball in the seat. 

14. The assembly as set forth in claim 13, Wherein the 
concave center portion is made of plastic and is integrally 
formed With the arms. 

15. The assembly as set forth in claim 14, Wherein the arms 
extend from a periphery of the concave center portion such 
that the concave center portion and the arms de?ne a substan 
tially spherical cavity. 

16. The assembly as set forth in claim 10, Wherein the 
spring element is a metal spring ring that substantially 
encircles the ?exible material. 

17. The assembly as set forth in claim 10, Wherein the 
spring element is a plastic spring ring that substantially 
encircles the ?exible material. 
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18. An assembly for removably mounting an electronic 
device to a vehicle, the assembly comprising: 

a suction-cup mount removably attachable to a surface of 
the vehicle; 

a curved arm projecting from the mount; 
a mounting ball on a distal end of the arm; 
a housing encasing the electronic device; 
an ori?ce having an opening oriented rearWard of the hous 

ing, 
a seat positioned in the ori?ce for matingly receiving the 

ball, the seat including 
a concave center portion for receiving the ball, and 

a plurality of arms extending from a periphery of the center 
portion for contacting an outer surface of the ball and 
frictionally resisting rotation of the ball relative to the 
ori?ce, Wherein the arms form a cage smaller in diameter 
than the ball When the arms are in a relaxed state, and 
Wherein the arms are curved to substantially conform to 
the outer surface of the ball and to engage a hemisphere 
of the ball distal the center portion to retain the ball in the 
seat; and 

a spring ring substantially encircling the arms, Wherein the 
spring ring alloWs the arms to ?ex outWard to receive and 
to release the ball and biases the arms inWardly to con 
tact the ball When the ball is fully seated in the seat. 

19. An electronic device comprising: 
a mount presenting 

a base to be secured to a surface of a vehicle, 
an arm extending from the base, and 
a mounting ball on an end of the arm, distal to the base; 

a housing for encasing the electronic device; and 
a socket assembly for receiving and frictionally engaging 

the ball to moveably attach the housing to the mount, 
Wherein the socket assembly includes a seat formed of a 
friction-producing material biased against the ball, 
Wherein su?icient friction exists betWeen the friction 
producing material and the ball to prevent the housing 
from moving relative to the mount in the absence of 
user-applied force, Wherein the seat includes a plurality 
of arms that form a cage substantially surrounding the 
ball, Wherein the seat further includes a concave center 
portion, Wherein the arms extend from a periphery of the 
center portion. 
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20. The electronic device as set forth in claim 19, Wherein 

the mount is a suction cup mount. 
21. The electronic device as set forth in claim 19, Wherein 

the arms are formed integrally With the center portion and 
extend from a periphery of the center portion. 

22. The electronic device as set forth in claim 19, Wherein 
the arms are curved to substantially conform to an outer 
surface of the ball and to engage a hemisphere of the ball 
distal the seat to retain the ball in the seat. 

23. The electronic device as set forth in claim 19, Wherein 
the friction-producing material is biased against the ball by a 
spring element. 

24. The electronic device as set forth in claim 23, Wherein 
the spring element includes a circular spring element that 
partially encircles the friction-producing material. 

25. The electronic device as set forth in claim 24, Wherein 
the circular spring element is a metal spring ring that substan 
tially encircles the friction-producing material. 

26. An electronic device comprising: 
a mount presenting 

a base to be secured to a surface of a vehicle, 
an arm extending from the base, and 
a mounting ball on an end of the arm, distal to the base; 

a housing for encasing the electronic device; and 
a socket assembly for receiving and frictionally engaging 

the ball to moveably attach the housing to the mount, 
Wherein the socket assembly includes a seat formed of a 
friction-producing material biased against the ball, 
Wherein suf?cient friction exists betWeen the friction 
producing material and the ball to prevent the housing 
from moving relative to the mount in the absence of 
user-applied force, Wherein the friction-producing 
material is biased against the ball by a spring element. 

27. The electronic device as set forth in claim 26, Wherein 
the mount is a suction cup mount. 

28. The electronic device as set forth in claim 26, Wherein 
the spring element includes a circular spring element that 
partially encircles the friction-producing material. 

29. The electronic device as set forth in claim 28, Wherein 
the circular spring element is a metal spring ring that substan 
tially encircles the friction-producing material. 

* * * * * 


